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(54) EXTRACT OF NELUMBINIS SEMEN FOR TREATMENT OF DEPRESSION 



(57) Abstract: 

PURPOSE: Provided are an extract of Nelumbinis semen for the 
treatment of depression, a manufacture method thereof and a 
pharmaceutical composition and a health food which contain the 
same. The extract of Nelumbinis semen has strong anti- 
depression activity. CONSTITUTION: An extract of Nelumbinis 
semen for the treatment of depression Is manufactured by 
extracting Nelumbinis semen with alcohol or alcohol solution which 
is selected from the group consisting of 10-100% of ethyl alcohol 
and 10-100% of methyl alcohol; filtering and concentrating the 
extract; and freeze-drying the concentrate. A pharmaceutical 
composition and a health food for the treatment of depression 
contain the extract of Nelumbinis semen as an active ingredient. 
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(54) 



ft «j^ft *lsL-g- <3*R- ^#1", aflatf^, °lf £t*Rr S^l" 3? ^^-SA), $_ 

4 •a^-^-i: ^r-g-^^S *f|^SH, ft t 1 ^ <S*HV ^##ft #33: 

q-^-ifla. €^^s.ai oj^Ajo] ^1^.-8- s^s- £ -B— S-*»fl t 

£ 1 

"~5 i :. ! 



JE.yi4] Tift?? gnj 



*r* ^44 44 % *M^^f" 5]E4# 

€34 "1^4 ^5fl = ^ jt i 

4t4 f-^S, ?7l4 44 ^ *H^l5l^ 5|E 

4# =t-?:fT f^S- 334 4^4 ^2flH^2, 

e 3£ £ 1^4 ^ ^#^-§- ^.o|^ ^6(| 3*g<^<g€AW| 5iH4 4^?€ 44-S- 

tf<r-fr ^<*|S, ^7)4 if ^-7, 44 « *W*ll4f 4E4f- 

«=34 HlHtb rL5fl^o]^. 

44 5 HH4Mti 

t ^4^"(Nelumbinis Semen, Nelumbo nucifera) <^#1"4 4^*3, °H 4*11 £44fe 44 

% ^ °]» i44^r 44 2^ #4 444 44 3^4, Ji4 t^I <S*Hr£ ^M" 5Efe 4* ^r-§- 

°Jj^5L ^#4 -T 'i-^- 224fe 5J^r ^lo S ^ ^#"^4 7^ ojo,] <^fl <£o^|i~ ^ o| 

^cfls] a|-si ^sife =344 444^ 43 ?144 4333 ^344 44°fl 4*114 4444 iL4 
fe, 44^* ^H14 4°l4fe ^14444 4^3 °:U ftH-^qi ae^oI <^ 3}<y| #4. o) 3 ? i- >^n^ ^ ^ 

S-E 44# £444 144142-4 4» ?>4*>7) 7^0 ^ ^^1^ 7l lo] # 0.-1-^0)1 Al^Tll 

*a^M-^r ^aM^-AS- aj^i o.^.^. 7l^S. m^XiJi, ^1 

01 =fe m<nn, ¥ 4°^ Aj^^j a.o]cf. 

£fe Al^>!(synapse)m^l S^l- 1 ?] (monoamine) 711 ^^^^^^(neurotransinitter)^ 

(serotonin), biS.*Q s^l E ?i(norepinephrin), (dopamine) ^§1-7|) e]^ -f fi-^€4fe ?J 0 1 ^J- -fr 

^el^* 7f^U 5S4. 

*J-r-#^lfe ^l^^^^el ^^^fe ^l-Mf^ 44 37)1 ^-f^-^(TCA; tricyclic antidepressants), 

a^4ft 444^)1 m^KMAOl; monoamine oxidase inhibitors), 5E^r ^I^-t ^^1^(SSRI; 

selective serotonin reuptake inhibitors) -f-°l 4-S" e 1j1 a14- 

7H^44 ^.2fl4 ^^^(phenelzine) ^4 £t4 D J ^14^1 ^^^lfe ^^^-^14^ -94$ ^^-8-°l 

5fl7i nfl^ofl # di*] a 5fl4 »En), ^4 = 4^1 f-4 ^ -SJ-ft?fl fl-f -Ml ^4-8- ^ ^4-8-, 

-at^Tfl^ tfl« J ¥-4-§-°l fr^l^^-S. ^4 534. 44^i, aj^fe c, 14 ^ ^4-§- 0 l ^-ir* 

4^S.^,(5-HT) ^ff ^«H^I1 (selective serotonin reuptake inhibitor o]s>, 'SSRr4 4^#)# °l-§-4 -f 
^lS^Sl 7}|^o)l sin oi^ ( tfl £ ^o] ef^s^ #^4ft(fmoxetine, ^f-^; ^4), 4^4^ 

(paroxetine, ^S4B), 4 ^H^:^ (sertraline, Tflf-^; #S^H) ^<^1 7fl^EH 3 Jl^-I: ■?] 

5a 4. 



A^oiHjE %<&et4 ^##4 <a3*Ka <2^sRr &°-4, ^£^4 ^ St. 

John's wort4 t-a)fe- aM^Bj^- sl£4-§-(Hypericum perforatum) <>]■%■$: &*8s]3L &4 

(Neuropharmacology, 1999, 21(2), 247-257; Cochrane Database Syst Rev, 2000, (2), CD000448; Drugs Aging, 
2000, 16(3), 189-197). 

*H*INf- 3]3E4f-4 al4H4^(imipramine)4 4"E# 'SiHM, SH*!^ 4£4f-°l °H 

-f^Sr ^£.4 Jl4S iLol^A^H -f *]-§-8r c-] 3£o] Ji:a4&JL(£M/; 2000, 321, 536-539) fE*h *HaflE) 
f" s|£4f-°l *lEH# P450 ii Inhuman cytochrom P450 enzyme activity)!: ^Mf; 7 r ^Ajo] ^ 
3-*}<3AiJ Pharmacol Exp Ther, 2000, 294(1), 88-95). 

f-*»l £Sr4°l Sfl4. ^ *H*IMf- 5)£er^ ^*(| sM^l e) a| (hypericin), sH^H^hyperforin) ^4 

3 #4£€(dimeric flavonesW £^4°1 gl^, <>l&-£r ^ Sl?H 5!H*1 S *$M|± 

^ Wl^ ^Jiia, §Hiq^Al^ §>o]tf|]elf- SjiBft ^ frfr* <W*fl4 H5.A]^q^(dimeric 

procyanidines)4 €4|*WH frt *H§-°1 ^4 $i(Regensburg, Germany, V. Butterwecke et.al., i5^r Annual 
Congress of the Society for Medicinal Plant Research, 1997, Abstract No. 011), sH^^eKhyperforin)-^ 4-t~=^ 
4 Al#Sr^(hypothalamus)4 sfl4(hippocampus)°lH 3] 5-HT(serotonine) %vE* 4 v ^47l^ ^o.^. iLalsH =M 
4£SKhyperforin)4 £4fe 4|3.£.<d 4^4 Sr^lfe" ^^40 Pharm Pharmacol 2001, 53(5), 

583-600; Pharmacopsychiatry, 2000, 33(2), 60-65). rz.e14, -f-i-f 1 ^flfe 4^4 fl-f-MS. *|3.7> 44 & 

fe- &47> 4 20%4 ^^flsfjl SSRI ¥ *R 7fl#€ Ir-S-MtrSl 4$ i£*-§-*lH ti| sfl ^tfl^ SLS. QZ}x]i& 

$U *l ^^14 7fl<£ 4*<H14 4«9=3b J2.^*°l 4^£H 2,7}o\}^ ^ 

4i3(intense foot-shock), ^rir ^31(cold water immersion), 48*1 ?r ^ °1 g- wv^-(4g h food/water deprivation) 
¥4 ^ 7 <J-£^1 *HM- 4iJl4^4, ^leife 44^4^ 4^3 <>U ^ 4 

(Psychopharmacology, 1984, 83, 1-16). n A) IE Willner ^l) , ?]r^ ^ ^ °1 5L A>^(Chronic Mild Stress, 
<>1 'CMS'er ^#) -S.€°l ^l5lE2r i} c i-£«- ^ ?-gr^ ^tifSAi Sl40Veurosae7ice a/jtf 

Biohehavial Review, 1981, 5, 231-246; TIPS, 1991, 12, 131-136). 

^r^et ^iSL4^« ^ ^(mild stressed rat)^ ^^^Jl Af^(CMS)°]l ^ -fr^ ^^^1 ^ 

t 1 Sife ^4-* ^^(Psychopharmacology, 1997, 134, 319-320). ^^°H^^ 24a1£ ^-^7] (overnight 

illumimation), ^^7l?> afe # ^-^(periods of food and/or water deprivation), 3*}(cage tilt), 

wfl-T-Ar^ ^^-(change of cage mate) ¥4 ^ ^ ol^-^cfCPsycAopAar/naco/o^y, 

1997, 134, 319-320). ^Hefli «:4*>^ -?irm-£- -f-?,^^ tfli^ ^ *r4#^ 

(anhedonia)^l ^^-S., A>^-g-«Jj (sucrose solution)^ ^^^°fl^ ^.o]^ o)e^ ^#]^ 

51 ^ife CMS ^Af# tfl^jl \+ ^£ 

e) ^^li-^r CMS 4= 4^3^ ^sfl ^e^s s]444 ^Hr^l i47V si^ ^4 Xi4 

(Psychopharmacology, 1992, 109, 433-438). 
^^(Si 1 ^)^ -S^^ ^H7l# *i]711l> #4^i, a ifl^ ^ <S^Gi<i>H 214- #jl ^JL 

03 a>^^ 4^=21 4^^i(raffinose)efe ^ ^ -M, 4^4-§-^-S.fe «] ^4 #3 7l^ 7 j-^, ^r^ 

4^4«!, ^^^4-8-, 4^*1^^ jl44 £s]4 Si 4. ^^4, ^l^M -f-irf 1 ^^ fl-JH °1 
t^^iiLJlS. ^fe^^°)4- 

°H, ■& ^41-& ^4^- 6 l ^?i4^-s. a>-^£1^ ^#21 ej=eUM§4 « 

4, ^4^- 71^4 tH^s^slfe sM^ei^ s|iel-f- ^##ji4£ 4^% ^« ^-f* s4# £°J-8r 

11^ ^ «^*r5S4. 



t^sj t4? 4-8- 

-*7| ft SKr £4* ^0**4. 

S*. ft #*3ft #7l <£43- ^#1-2] afla^-fr 2)1^4. 

i£$, ft £^ft ^7] £44 *ja^*<LS t-frsRr *la* ^j-Aj^-g- 7^*14. 

°)s>, ft 1^4. 

ft ^ft tf-f* 9344 3*#-§-* *0*#4. 

ft #^4 <S44 ^#Sft DS44* ^fe ^#«rfe 331, 2)*#°W* «^4*h *MWte £ 

?fl S 3) S-^ssKr t^H ^12:^4. 

^7] -^1- EE^ =r-§-^ft 10 ifl4 100%£| <m^#(ethyl alcohol), 10 Mj^l 100%4 ^ ^ ^(methyl alcohol)^ 
^3 SA^ftt^ Wfi t SU°J 70-100%^ ^It^-g- W5Hr ?H h^*^. 

#4 ^# « 0 v^^ ^ ^4 ^ op} ^#^1 ?M 4^44. 

ft ^34t"ft ft £44 £^4 ^KI^ *L#4. °1» fl*H ft £44 

f^Sr 7j-^|^^AKForced swim test) # 484 £ ^-g-i^Tfl lift 3£^#a.£.^ iHefli* 7>^4- 
^1 ^^lfe- 44* 4^7]5l.lL Xife a] ^(struggling time), 4^4447r <3^Hr 44(first latency) 

^ 4^4 ^Ji- 44^ Al^(first rest duration)!: 44 4^*r£4. zl 44, ft £44 ^#fi-ft 

^4 44^4, 444 til^s^s AH-ti 44*114^ 4^44 ^#«-il4 ^-44 i47> €4*1 3«W4 3r 
£*}5S4. 

a, ft ^41-ft ft t^S] 054^- ^#§4 3i4« ^^^4 h)j2 ^£^4. alHifl^ 0 l S 

^^^7flfe ^7]4, t>^. ^ t^ai^ ^>S> A>-i-^}^4(X 1). 



X 1. 





AH ot CM 

O — 1 C3 






Rehmanniae Radix Preparat 


500g 




Corni Fructus 


500g 


| 


Lyci i Fructus 


500g 




Pinel 1 iae Rhizoma 


500g 




Nelumbinis Semen 


500g 




Hypericum perforatum 


500g 



=l 44, ft ^3 ^344 ^##ft tiimtfl^i $ 4**1%, ^-714, ^-fV, ^ -t-a-M-iL4 ^c^^+ a 
4* a 4. 

HL?h ft t^ft <^7>^ ^#1-^- ftft-^ft^-S ^-ft*rfe ft#^ i^-i-a- 711^^4- 



£ tftf^l ^m-g- 4*h2^1"4 £44 4£ Aj£o. S 4444. *7l 444 ^#44 

AH ^4 5Efe til^^S ^7> 7}^*H ^43"?] S]44 *M13 ^BflS ^ 0J4. 

4, 4 4^ <S44 ^#1-4 4*11 ^ ah! ^ 4°^ 4 sflfe*i, mm % 

4°H^ Ji* Af-g-^ 44*1], ^afl, Tj^l, ^^1, -g-t^l Tj]^^^ §-3] g:^ ^-^^1* A>-^^>^ 

4. 

34 4°}4 4 -S^§ ^1*IH4 44, A> 7 j] ( s}^] r! =ol ifl-sH, o)z]$; 3.$ <244 44«-°H 

44 olAj-s] cfl* £4, 4444, ^^-(sucrose), ^ 44 1 ?! 44 4M ^*fl€4. £4 

444 4 IN °1*H ^314fI4 n>Ili41#(Magnesium stearate), 43(talc) ^4 44 4<aj*fl#:£ 4434. 

34 ^# m w m4, mm, -m % *ism **i 4451 1 44 #, 3 

flS 44# (liquid paraffin) °1«H <^ 44 j*^, o^- # 4 3^ 4^ * ^-o] ±^ - 014 

W134 4°14 34 *fl*H4 444 «1^-M, 4*fl, 4€2s*« ^ 4*114 £4€4. 

4 444*11^ Eilftslt (propylene glycol), ^eHl ^^(polyethylene glycol), £3 £L A °J (olive oil)4 
24 4#<*o 7lf-, ilt-eflolE ( ethy i 0 ie a te)4 44 ^} 444 i^e. ^oj A>-g-^ ^ 514. 3^0] 7 l^^fe 4)3 
#(witepsol), 4H3-#(macrogol), Between) 61, 442-4, 44 34 ^Hf- ^ ^44 4°1 A r 44 4 &4- 

V 4 4^4, S4 ^44^ 1, 2, 3 £fe 4«fl« 444^4 iEfe 1/2, 1/3 Hfe 1/4*11* 44 1 4 5S4. 
4444 »}^*>7l^ -fi-S q=#o] iJH ^ 1« 1/2, 1/3 H~ 1/4 ufl 

WS^l-^^, 9!^ ^lr§-^ ^rA-g-^-fr 10 ifl^l 100 mg/kg^i, uKWVlsL^ 20 ifl^l 60 mg/ 

kB°H, *>^- 1-6 si oji^. ^, ^ cim ^-g-^ ^--5^ ^1^, ^% ^«},^ 

-2- ^#ir* q&<L3, A>-g-t ^-f, =L^sL %7}f%7\^ ^ 3L^ ffl 4*3 

n, f-^?! B o v ^°(t 4er *\*i*}7\] A>-g-* ^ Si4. -frj: ^g-s) A}-g- ^(^1^, afe ^1^^ 

44 3 1^1 ^ f£^r ^|iAH ^^ofl c||^ 0 .1 ifl*] 1 # 

**, 4^47l]fe 0.2 ifl*l 0.4 ^r^S. ?]7pi ^ Sa4- ^ ^71 

-B-JL-g^l ^4 a>^ ^ 5^0.4, «i ^aj^. 0.5. 47)4 Hife ?14 ^ £5 t}^ %7]Qs] 

Q+^W t Slo.^, frSlAj^^ PioflAi of^^l ^ 7 > Si7l nflg-^ 471 <33 <9=O.S.£ 

4-§-« ^44. 

471 ^l^fil ##<>llfe ^4 ^14^ Si 4. 471 #44 ^44 =r Slfe- ^^^1 ^fl^l, *, as^i, ?JM4, 

i^-^-, 4A r 4, bIaK 4^, 714 44, ^4, 4 0 lia^^-# it 44 44ai1-S-, 4^, 4, ^3.4, 4# 4 

5 « H14^! 4^1 soi 5!l-2.^, JiM, ¥4 4^^s. §>fe -24 MM1 ^4 * ^ S14. ^4, « 

44i4(ii^>^), ^ -a^watiuijuw, nz&muz&mn®) 44 44 4^4 *14^£ 444 1 si 
4. 

°14, 4 4^4 ^A]o|ofl Aj-^si ^^^.4. 



<4a1 i> -344 ^4#^1 a]1^ 



44^r 42§- £4 500 g* 70% ^1441- 1«7]- 44 $4^34] ^Jl lO-g.Tl ^#(Branson co. 

USA) 4 ^ 4^°-*!* £34314. 41 4# 85%, 100% <>fl °l-§-SH ^4 fJ-^^-S. * Aj-^-^ i ,J f £ 

44^4. ?1 ^44 *W$r ^^47l(Eyela. Japan)S. * , ^443=44 4 4^ 443" ^#«-§- 45&4 

<-S^N> 443- °l-§-4 H>f* ^aj^ 

^ 85-9544 iH^a-thf^KSprague-Dawley)* ^5! 5S«fl £ 4^ 443" ^¥^431^4 "1 

°fMl 4£ ^(300 Lux)* ^#.2.3-4 iS^if 7}S}Sjl4-. 
4^°J34# fl*W ^ 1°^*H ^2(33 22cm - 4°1 30cmH 441" ^J^^Jl 10¥4 

^Wjl 2<U*H 53-4 ^"SAifife #4 a>41- 4t44:* sife -^44514. 

a 44, 7j-^i ^^Ai^ife. ^.o> 44-1 4^44.2. 4fe a]7_v^ ^(^5-4 nija*H 4 "fl ^2-4 sH^^ ffj£4# 
25.2% ^4* JL£°-4 43Aj£ 44, 444 43.9%^ -fr^SHr ^7>» t^4(£ 1). 

£4, ^4347} ^^s. a1?}£ t||2S4 HlssH 4 "A *WJ(elS 75.8% f^M a.8 

°-4 fr^*] ftfe 44, 444 ^#«r^r 90.2%5] 4^Aje>J^ ^7>» il^4(i 2). 

je$, tH^-/-l^-a- 4^r€ *l?hfr c)li^4 ri]a«H 4 ^ 4°H4# ^#4°lH4 447} si 

^ 44, <£44 ¥4#4 59.0%£] 4^4 44^44(i 3). 

-^H^ 44 £o], £ ^4 44^4, 4£*H 4 A }-g-e> 4°Hle-14 

^44 =t-?:-£iL4 444 JL44 4^*1 3444 44444. 

<»1 ji<sfl> 4^- 444*114- H 1^4 ^J-T-ir €aM*1 

444 ^#44 444 £4* -S-71 44«ll 14 ^^47-fl?l ^4%, ^_K4f, ¥7]4 ^ «J4 ^##4 

'-± ^4, 4711 ^°jAi7lir ^4 a}7] S nl^elji ^fe 44^ ^12:^4 alsrtH «■ 14 ^4% « ^4 ^##^r 4 
4 15.2% ^ 4.9% ^71-1- ^.^^4 -B-^Ajo] sJ^jl, AV^o. ^ ai-sj. a=>^ z|-z|- 3.9% ^ 1.1% 44^ 
^4^- -t -frff £- 43.9%^ ^Aj ^7># i^4(S 1). 

4^-4^144 ^as 44^ tfls?4 »ls*H 1- «fl ^4^, -iPr* ^ 44 44 38.4%, 

29.2% ^ 65.5% ^711- i^^4 ^^^^8: Si^i. T 1 7l4 ^##^Br 21.4% 4i# 44^1 44, 4aR ^#1:^ 90.2% 
5) ^-ai^Xife ^7H- iL^4(£ 2). 

4^4^^r 4^r4 Alzl^ tJtaS4 £ nfl ^4%, AV^-fj-, ^7]4 ^ wis} 44 

63.1%, 31.6%, 12.4% ?l 62.4% 44, 44^r 59.0%^ 4^1" 44^4CE 3). 

44 4<>1 -& ^4^- ^#1-^ 44% ^##^4^ ^°]4=- 444^ 

4. 

<7tll^Hl 1> ^l^^il^ 7^12: 

-^a]o)1 iofl 44 47}^- ^#1- 100.0 mg, -f7lft 175.0 mg, %4 45.0 mg, 4^7>7|3|-^- 127.5 mg, tfl¥4^4 

21.0 mg, 144 212.0 mg, !"5H4 1-24) 50.0 mg, 4-^ H ll" 76.0 mg, 44^r44^^-tH4 0.54 mg, 4 
444^^^^ 0.90 mg, «11€4^?1 0.56 mg, 203JL 1 4^ ¥14^1^4 44 7ll^#^ 



<mM 2>47fl^ 42i 



*|aH loll 44 *fl£€ <243- ^#1- 100.0 mg, ^H^££ 90.0 mg, fr^ 175.0 mg, <t-4°l h^a] HS-^-at-SiL 
^ 15.0 mg, #44 ^4 #4 €-90 5.0 mg ^ 4 i D : 3 «fi.* 5^44] ^44^.2-^- 43442- ^ 

o}^a> p>ni41# 1.8 mg-i- 444 ?4tb * 1^4 400mgOl 4^34&4. 

<^*H 3> ^HPH4 XI] 3: 

aJa^ 1^1 44 *H2;£ £4^ 100.0 mg, 4tt4£ 83.2 mg, 175.0 mg ^ iEfl44tf ufnv^ 1.8 

mg£] 4^.* S44?fl ^44<^ l^€i 360mg°l 4^lH4 ^#4514. 

<a||aH 4> 4£- 3 £s4 

£ t^H^ 443" 4-?r4fe 4# JEfe a^S-* 4?14 £o] ^i)s«f^4. 

^ AH H 44 afl^ 44^V ^#1- 0.24 ~ 0.64 %, ^Hfl«*l^ 20%, 4f 76.36 ~ 76.76 %, t-i^4 1 % ^ # 
2 %S1 2Aj 44 14H4 4^* 4-g^M ^°J3£ ^4^4- 

<4-2> 4 c, 1^3'g4 *fl2: 

aJa]o]1 1^)1 44 7fl^l ^#1- 0.24 ~ 0.64 %, 444 10.0 %, -t-^ttJiW 10.8 %, 12.0 %, 1-3? 

3.0 %, 444^ *H(i$, span) 0.5 %, 4 ^-(^H 3. mi 4) 0.15 % ^ # 63.31 - 62.91 %s\ 2^ % ^2.3. *><^ 
4 41^ 4^44 4°1^3^* *fl^4$4. 

<4-3> £3.4 

Aj A] 6)1 li 4e)- afla^ £4,% ^#1- 0.48 ~ 1.28 me, ^ 522 mg, *|^£Aj-44^ 5 mgi 43^^44^ 10 mg, <*#4 
il#444H# 3 mg, <344344 2 mg, °1^4I- 30 mg, iH-t} 50 mg ^ 1- 200 ml4 ^4 4 ^SLS. 44 
4 4^* 4-8-44 *ll24£4. 

<4-4> £^144 4^ 

AjAlofl loij 44- £4 °- 0.24 ~ 0.64 %, €4 63.6 %, 44 27.5 %, 4£ 3.5 %, 4t44 L7 %> A}rt 

1.62 %, 0.5 % 4 7l4^7>lr(^sl4^) 0 .94 - 1.34 %SJ 4 44j°3 44 f-4"44 4^ 4444 ^4 

4# 4245*4. 

aj-7] oflA] aj-4^- 44 £4, £ ^4 0140. ^.g-ii Dfl ^L ±^ ^-o.^ 44^ ji ^44 4^.4 44 

4 4 a ^ «IHHI ^-8-4-711 4-§-€ ^ 

(5?) ^4 

1. 

S!4^(Nelumbmis Semen)^: ^-g-^iLJi ^#*>«^ ^S^lfe 4fe ^4^- 



2. 

4^1 



3. 



4. 

37* 5. 

*fl 4*HI Sl^H. q 7 ] 1)#7)HH ^ £fe ^#5. Aiiajs^ ^4 <5-5L sl- 

37* 6. 

*fl 5^1 $H*J, ^71 *Hr *fl l^S* <?t*}^ ^##3] *fl3^. 

37* 7. 

1*3 <2*}4 $&<LS, -f-ir-t *]£.-&- 

8. 

300 n 




